Recent studies suggest that nurses may be unable to complete all aspects of necessary care due to a lack of time. Research is needed to determine whether unmet nursing care contributes to disparities in readmissions for vulnerable populations.
H ospital readmissions following acute myocardial infarction (AMI) represent a significant burden to older patients and a substantial cost to health care systems. Nearly one-fifth of all Medicare beneficiaries are rehospitalized within 30 days of discharge, whereas another third are readmitted within 90 days. 1 Strategies to reduce AMI readmissions for older adults have included a range of interventions, such as transitional care, chronic disease management, or the use of health coaches for select populations. [2] [3] [4] [5] Although these interventions have proven effective in some instances, they require the hiring of additional health care personnel, are costly to implement, and have shown mixed results. [4] [5] [6] Surprisingly, few studies have described if these interventions are generalizable to diverse communities at increased risk for readmissions or if health care systems are making full use of health care providers already on hand-in particular their direct care nursing staff.
This study examined the incidence of AMI readmissions and sought to determine whether differences in 30day rehospitalizations among older black and white patients were a result of individual-level factors [eg, medical comorbidities, socioeconomic status (SES)] or hospital-level influences, such as the quality of nursing care. Older black AMI patients are 13% more likely than older whites to be readmitted to a hospital within 30 days of discharge, 7 which places them at higher risk for later physical deconditioning, functional decline, and increased need for skilled nursing once returning to community settings. 8, 9 Although readmission disparities are in part related to limitations in postdischarge access to specialists or gaps in care continuity, 10, 11 a growing body of research suggests that there may be opportunities to prevent readmissions through improvements in nursing care services during the acute hospitalization. 12 For example, McHugh and Ma 13 found that care in hospitals characterized by good work environments was associated with odds of readmission that were 7% lower for heart failure patients. Similarly, Weiss et al 14 found that the odds of readmissions decreased significantly in the presence of higher nurse staffing. Although the link between readmissions and traditional structural characteristics of health care organizations (ie, staffing) is clear, few studies have focussed on nursing care processes, raising questions about how the delivery of nursing care influences outcomes among older minorities. Hospital nursing care after AMI is complex, requiring patient education, timely medication administration, vigilant monitoring, and emotional support to prevent future complications. If essential nursing care following AMI is omitted or delayed more frequently in hospitals where older minorities receive care, it is plausible that this may contribute to readmission disparities.
Our interest in examining variations in clinical processes that might result in disparities led us to examine the impact of unmet nursing care on readmissions among older black patients. The concept of unmet nursing care, or "tasks left undone" is defined as nursing tasks left incomplete due to a lack of time. 15 Unmet nursing care has been linked to settings with high nurse workloads, inadequate resources, ineffective communication between clinicians, and limited clinical autonomy. [15] [16] [17] [18] [19] Over the past decade, researchers in both national and international contexts have demonstrated that unmet care may result in adverse outcomes, including medication errors, falls, infections, readmissions, and decreased patient satisfaction. 15, 20, 21 Older minority patients may be more vulnerable to the effects of unmet nursing care due to higher rates of medical comorbidities, lower health literacy, and (in some instances) limited English proficiency. [22] [23] [24] We examined the association between unmet nursing care and readmissions among older black AMI patients through the use of survey responses of over 14,000 nurses collected across 3 states (California, New Jersey, and Pennsylvania). Our study's conceptual framework builds on the process of care and outcomes model (PCOM), which incorporates elements of Donabedian's 25 structure-processoutcomes model, and proposes a direct relationship between the care environment, patient factors, unmet nursing care, and outcomes. 20 The PCOM also suggests that outcomes and unmet nursing care may be influenced by both structural (eg, staffing, work environment) and patient factors (eg, SES, comorbidity; Fig. 1 26 Hospitals with large concentrations of older black patients face a disproportionate risk of penalties. 27 Results of our study provide actionable steps for health care systems seeking clinical solutions to reduce readmissions in this population. 
METHODS

Design and Sample
Patients
Patients included in this study were 65 to 90 years old and had a principal diagnosis of AMI. Patient data including demographics and hospitalizations were obtained from state administrative databases: California's Office of Statewide Health Planning and Development, the New Jersey Department of Health and Senior Services, and the Pennsylvania Health Care Cost Containment Council. Only patients identified as either white or black were included in the analysis. A measure of patient SES was obtained by merging the zip codes of patients' residences with US Census data to calculate a neighborhood socioeconomic index measure. 28, 29 Patients were excluded from the study if they: (1) left the hospital against medical advice, (2) died during the hospitalization, (3) were discharged to another hospital, or (4) were discharged the same or next day following the admission. 30
Nurses
The Multi-State Nursing Care and Patient Safety Study provided information about nurse demographics, staffing, work environment, and the care provided to patients on the nurse respondent's last shift. Nurses provided the name of their hospital employer, which enabled us to link the nurse responses with patient outcomes and hospital characteristics. The nurse database was created from a random sampling of 40% of all RNs in California and Pennsylvania and 50% of all RNs in New Jersey. Details about the survey methodology are elaborated elsewhere. 31 Among the 253 study hospitals, the average number of nurse survey respondents was 59, ranging from 10 to 282.
Hospitals
Hospitals were included in this study if they were: (1) adult nonfederal acute care hospitals; (2) had 50 or more AMI discharges during the study period; (3) had 10 or more nurse survey respondents; and (4) participated in the 2006 AHA survey. The AHA survey provided data on hospital characteristics such as the number of beds, teaching status, and technology capacity.
Measures
Outcome Variable
The outcome of interest was all-cause readmission within 30 days of discharge following an index admission for a principal diagnosis of AMI. The index admission was defined using the CMS risk-standardized readmission measure. 30 Even when the discharging hospital differed from the readmitting hospital, we were able to identify readmissions if patients were readmitted to a hospital included in our sample.
Explanatory Variables
Explanatory variables included a patient-level indicator of race and a hospital-level measure of nursing tasks left undone. The nurse survey asked respondents to report which (if any) of 10 common nursing care tasks were necessary but left incomplete on their last shift due to a lack of time. The nursing care tasks were developed and overlapped with items from 2 validated instruments that assessed provider perceptions of care quality: Schwirian's Six-Dimension Scale of Nursing Performance and the Slater Nursing Competencies Rating Scale. 15, 32, 33 The nursing care tasks included: pain management, providing treatments and procedures, coordinating care, administering medication on time, preparing patients/families for discharge, patient surveillance, documenting care, teaching/counseling, developing/updating care plans, and talking to and comforting patients. Nurse reports of tasks left undone were aggregated to create a hospital-level mean for each nursing care activity. Hospitals were classified as "rarely" leaving tasks undone if in the bottom 25th percentile, "sometimes" if in the middle 50th percentile, or "frequently" if in the top 25th percentile.
Potentially Confounding Variables
Potentially confounding variables were adjusted for in the analyses and included both patient-level and hospitallevel variables. Patient-level variables included age, sex, comorbidities, SES, race, and discharge destination. Discharge destination included: home with or without home care, skilled nursing facility, short-term hospital, intermediate care, and other facility.
Hospital-level variables included structural characteristics and were derived from the AHA and nurse surveys. Hospital size was defined by the number of beds and categorized as small (r100), medium (101-250), and large ( > 250). Teaching status was defined by the ratio of medical trainees to beds and categorized as major (Z1:4), minor (< 1:4), and nonteaching (no medical trainees). Technology status was categorized as high if the hospital was able to perform open heart surgery and/or major organ transplantation. Hospital ownership type was categorized as government nonfederal, not-for-profit, or for-profit. A US Census measure of population density was used to categorize hospital location as either urban ( > 50,000) or rural (r50,000). Models also controlled for state indicator variables, the volume of AMI patients per hospital, and the minority-serving status of the hospital, defined by hospitals in the highest decile of the proportion of black patients. 7, 13 The nurse work environment was measured using the Practice Environment Scale of the Nursing Work Index, a National Quality Forum-endorsed measure included in the nurse survey. 34 The Practice Environment Scale of the Nursing Work Index is a 31-item instrument composed of 5 subscales: staffing and resource adequacy; nurse participation in hospital affairs; nursing foundations for quality of care; nurse manager ability, leadership, and support of nurses; and collegial nurse-physician relations. 34 Nurse reports of each subscale were aggregated to the hospital-level to create a median hospital-level value of each subscale. The nurse work environment was then categorized as poor (0-1 subscales), mixed (2-3 subscales), or good (4-5 subscales), depending on how many of the 5 subscales exceeded the median.
Nurse staffing ratios were derived from the nurse survey. The number of patients on the unit was divided by the number of RNs on the unit during the last shift and then aggregated to create a hospital-level measure of nurse staffing.
Analysis
Characteristics of the study patient population were described using analysis of variance and t tests. Hospital characteristics were described at the hospital and patient level by race. The distribution of older black and white patients was evaluated by the hospital-level frequency of each nursing task left undone. Analysis of variance was used to test for differences in the distribution of patients across hospitals with varying levels of nursing tasks left undone.
To examine the association between race and readmission, multiple logistic regression was used, accounting for clustering of patients in hospitals using robust standard errors. To examine the association between care left undone and readmission, each nursing care task was scaled by a factor of 10. This allowed us to interpret coefficient effects on the odds of readmission as a 10-percentage-point increase in the number of nurses who reported leaving the task undone. Our sample of blacks aged 65 and older (6.1%) is slightly lower than the national estimates (8.1%). 35 This did not, however, affect our ability to estimate the effect of care left undone on the odds of being readmitted as odds ratios (ORs) are unaffected by the relative sample distribution of blacks and whites. 36 
RESULTS
Characteristics of 69,065 AMI patients are described in Table 1 . Nearly 94% of the sample racially identified as white, the other 6% identified as black. On average, black patients were younger, had lower SES, and had more comorbidities. Black patients in the sample were readmitted significantly more than white patients (23.5% vs. 18.8%). Black and white patients were readmitted for similar reasons, including heart failure, AMI, and coronary atherosclerosis ( The distributions of the study sample by hospital characteristics are described in Table 2 . Among the 253 study hospitals, 230 (90.6%) were located in urban regions.
Older black patients were more likely to be admitted to large, urban, high-technology, major teaching hospitals. Black patients were more often cared for in for-profit hospitals (8.8% vs. 5.9%) and less often cared for in not-for-profit hospitals (87.9% vs. 89.6%).
Nearly half (47.8%) of the hospitals in the sample were characterized as having a poor nurse work environment. Compared with older white patients, older black patients were more often admitted to hospitals with a poor work environment (51.4% vs. 44.4%) and less often to hospitals with a good work environment (21.4% vs. 28.1%). Older black patients were more often admitted to better-staffed hospitals (19.7%) compared with their older white counterparts (16.9%). In general, older black patients were more often in hospitals that often left care undone and less often in the hospitals that rarely left care undone (Table 3 ). Older black patients were significantly more likely than older white patients to be admitted to hospitals where teaching (33.18% vs. 24.72%), documenting (23.74% vs. 32.97%), surveillance (30.26% vs. 25.13%), discharge preparation (30.36% vs. 24.49%), treatments/procedures (36.18% vs. 24.71%), and pain management (37.14% vs. 25.41%) were more often left undone (the top quartile). Hospital-level distributions of nursing care tasks left undone available in Figure 2 Models in Table 4 demonstrate the effects of race on the odds of readmission, accounting for patient (age, sex, comorbidities, patient SES, and discharge destination) and hospital characteristics (bed size, teaching status, technology status, ownership type, geographic location, state indicator variables, minority-serving status, volume of AMI patients, practice environment, and nurse staffing). After adjusting for patient and hospital characteristics, black patients had a 16% higher likelihood of readmission 30 days after an index admission for AMI, compared with their white counterparts [OR, 1.16; 95% confidence interval (CI), 1.06-1.27; Table 4 ].
The effect of each care task left undone on readmission is described in Table 5 . Model 1 describes the unadjusted effect of each 10-percentage-point increase in the number of nurses who reported leaving a task undone on the odds of readmission for all patients. After controlling for hospital and patient characteristics (Model 2), only omitted care planning (OR, 1.02; 95% CI, 1.00-1.05) was associated with higher odds of readmission. Model 3 includes the addition of an interaction term and describes the differential effect of unmet nursing care on patients by race. The odds of readmission increased when older black patients experienced unmet nursing care: specifically, when nurses omitted comforting and talking with patients (OR, 1.09; 95% CI, 1.00-1.19), documenting care (OR, 1.16; 95% CI, 1.01-1.32), or administering medications in a timely manner (OR, 1.26; 95% CI, 1.09-1.46). Nursing care that was left undone had no significant effect on the likelihood of readmission for older white patients.
DISCUSSION
A number of studies have highlighted the presence of racial/ethnic differences in AMI readmissions; none to our knowledge have examined the relationship between these differences and unmet nursing care. Nurses play a critical role in the care of post-AMI patients and are responsible for the facilitation of a range of interventions, including health education, administration of new drug therapies, and ensuring a clear management plan is sent to the general practitioner. 37 Despite their role, nurses increasingly report an inability to complete all necessary care due to time scarcity, with some studies suggesting that nurses spend only 20% to 30% of their time in direct patient care, attending instead to nonclinical administrative demands. 38 Our findings suggest that older black AMI patients endure greater consequences when nursing tasks are left undone. Specifically, we noted several types of unmet care activities, including interpersonal (talking/comforting) and clinical nursing care (documentation and timely medication administration) that may lead to disproportionate rates of readmissions. Recent studies suggest that increasing the number of staff nurses may reduce avoidable rehospitalizations. 13, 14 This recommendation may not be immediately feasible, however, for all institutions due to financial constraints. Our findings of a relationship between unmet nursing care and readmissions, even after accounting for staffing and the work environment, suggest that an additional opportunity to reduce readmission disparities may lie in improving the care delivery process and confirms the theoretical link between unmet care and outcomes outlined in the PCOM. 20 Our results are timely in light of efforts to improve care transitions from hospitals to outpatient settings. Hospital readmissions often represent a symptom of poorly executed care transitions, characterized by conflicting information regarding disease management, confusing medication regimens, and a lack of follow-up care. 2, 3 During an inpatient admission, the average AMI patient receives up to 4 new medications, in addition to smoking cessation counseling, weight management, nutritional advisement, and the initiation of cardiac rehabilitation. 37 Vulnerable populations may have lower health literacy and experience higher levels of frustration when attempting to understand complex medical regimens. 39 Adequate communication and psychosocial support from nurses during the acute care admission is a prerequisite for effectively introducing new therapies to vulnerable populations. Our findings suggest that insufficient nurse communication may result in a higher likelihood of readmissions for older blacks and are consistent with the work of Mitchell, 40 who found an association between the quality of nurse communication and readmissions. Our study extends these findings and notes that insufficient nurse communication coupled with an inability to provide emotional support may be particularly concerning for black patients who in prior studies have noted considerable mistrust of hospitals and fewer reports of quality interactions with health care providers. 41, 42 Our sample of older black patients was on average younger, yet had more comorbidities and were more likely to be of lower SES. Lower socioeconomic position may present barriers for accessing primary care providers and specialists or procuring necessary medications. 43 These patient determinants represent risk factors for readmissions that should be accounted for when developing patient-centered approaches for care management and must be documented in the health record. 44 It has long been recognized that thorough documentation promotes effective communication between staff. Despite this, studies suggest more than a quarter of nurses report inadequate time to document care. 12, 19 A recent systematic review found nursing documentation often excluded important elements such as psychosocial issues, patient preferences, and previous health behaviors. 45 Documentation that omits the full range of determinants affecting older black patients may lead to errors in decision making resulting in care planning that fails to reflect the health beliefs and needs of this population. Many of the nursing care activities in this study were not found to be significant predictors of readmission disparities. Intuitively, we expected that unmet care activities such as discharge planning and patient education would predict readmissions among black patients. Yet, we failed to detect such an association, and findings from other studies have been mixed. 46 Surprisingly, timely medication administration, often regarded as a medication error, represented the unmet care need that had the strongest association with readmission disparities. Medication administration and management is a core activity of post-AMI care and includes rapid reperfusion through percutaneous coronary intervention, or fibrinolysis, and medical therapies (eg, beta blockers, aspirin, nitrates, anticoagulants, analgesics). 37 Failure to administer medications in a timely manner has been linked to adverse outcomes such as mortality. 47 Recent work by Lambert et al 48 found higher odds of readmissions for AMI among patients with delays in fibrinolytic therapy. For older black patients (who are more often clinically complex) delays in time-critical medications may lead to postdischarge complications requiring readmissions. Although there are well-documented disparities in time to cardiac reperfusion for older minorities, 49 to our knowledge no studies have examined the association between medication delays and readmissions disparities, hence, further studies examining such associations are warranted. Several limitations should be noted when considering our findings. This study was cross-sectional, limiting our ability to make causal inferences. Furthermore, there are potential interpretive difficulties with aggregate data and a possibility of ecological bias. It is possible that the readmitted patients in our sample are not the same patients for whom nursing care was missed. In a large multihospital design, using aggregate data from nurse survey respondents, it is not feasible to link individual nurses to the patients they cared for. Nurses may have also, overreported or underreported care tasks left undone, but research supports the accuracy of nurse reports of hospital care quality. 50 Although our survey data include many nursing care activities, there may be additional aspects of nursing care not captured in the survey that influence readmissions for older black patients following AMI. Our study data are limited to only 3 states and do not include hospitals from the deep South, where there is a larger population of black patients. We acknowledge that our results, drawn from 2006 to 2007 data, may raise questions about the relevance of our findings due to the introduction of policies to reduce readmissions in 2010. Current evidence, however, suggests that the financial penalties currently levied against hospital systems comprise only a small portion of the base CMS reimbursements and that penalties are, as yet, too small to incentivize immediate practice changes. 51 Furthermore, despite the data limitations, there are no other sources that would allow us to link the process of nursing care across hundreds of hospitals, with minority health outcomes among tens of thousands of patients. Other studies at best can use AHA staffing data only; hence, our study offers an important and unique contribution. We note that our study is the first to draw conclusions regarding unmet nursing care and readmission disparities, and further research with more recent data are required to substantiate our findings.
Patients with AMI require complete and thorough nursing care to successfully transition from the hospital to home. Our findings suggest that unmet nursing care varies widely across US hospitals and that older blacks may be disproportionate in the settings where care is missed more often. As the nation continues to intensify efforts to reduce health disparities, solutions may lie in ensuring adequate resources to nurses working in direct care.
